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Brooklyn Edison Building Illuminated by Floodlightiug Projectors 

A Short Cut to the 
Sohitioii of Floodlightiiig 

Problems 
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When People "Point with Pride" 



He is a poor citiren vvho Joesn't boost his heme 
town — and booster? generally climax their praise 
with some conspicuously beautiful feature. 

Kalamazoo "point? with pride" to its new elec- 
tric fountain in Bronson Park — to the interplay of 
bnlliant colors on its shifting spouts of water — to 
the crowds of citizens and visitors who enjoy the 
nightly spectacle — to the heart>' approval with 
which it has been accepted as a credit to the cit>' 
and to the administration. 



Floodlighting specialists of the General Electric 
Company who made the installation adapted an 
existing water supply and an old basin to the 
requirements of electric operation and thus saved a 
considerable item of expense. With thirty lighting 
units in five colors and a series of water combinations. 
£fty different effects are automatically produced. 

Electric fountains bring new distinction to 
a city and public approbation to the responsible 
municipal authorities. 




General Electric specialists are ready at all times 
to consult a-ith civic representatives and to 
supply complete electrical and mechanical fountain 
equipment. Address the nearest G-E ofice 



A Short Cut to the Solution of Floodlighting 

Problems 

By H. E. Butler 
Illuminating Engineering Lauoratory, General Electric Company 



The inception of floodlighting: dates back 
to the year 1915, when the Panama-Pacific 
Exposition made the first notable use of it. 
The method of lighting exteriors in vogne up 
to that time consisted mainly in hanging 
.strings of incandescent or arc lamps across 
the front of the building to be lighted, or on 
neighboring poles, trees, etc., which was an 
arrangement unsightly in appearance as well 
as in the prodtiction of a general glare which 
detracted from, rather than added to, the 
natural beauty of the structure. 

Floodlighting, however, niet these objec- 
tions by concealing the sources of light and 
bringing the facade of the building into bril- 
liant relief against the darkness, accentuating 
the details of construction and adding a new 
beauty to them. Architects and engineers 
promptly approved this Innovation in the art 
of illumination because it gave the building 
a real rather than an artificial appearance a.t 
night, and also did not detract from its look^ 
in the daytime. With the impetus giv^n to' 
it by the Panama-Pacific Expositi'on,' flood- 
lighting at once became a special department 
of illumination practice, and the years that 
have passed since then have seen constant 
improvements in equipment, as well as a 
rapidly widening field for its application. 
T-day, floodlighting is looked upon as one 
of the im])ortant uses of the electric light. 

This method of illumination is recognized 
as a successful form of advertising and a 
stimulus to business. The rapidly increasing 
number of such installations throughout the 
world proves that it has become a necessity, 
and indicates that a still more advantageous 
and extensive use of it awaits only an in- 
creased familiarity with methods for the solu- 
tion of such problems and the selection of 

suitable equipment. 

Although the field of this type of lighting 
has been greatly extended during the past 



few vears, the future is still more promising. 
Among the many prominent applications 
coming into favor to-day, are those for scenic 
displays, aviation landing fields, evening foot- 
l)all and ba.seball games, electric fountain illu- 
mination, building and construction at night, 
freight yards, grain elevators, quarries, ship- 
yards, docks, billboards, signs, advertising 
banners, etc. Typical examples such as are 
given in Fig. 1, 2, 3, and 4 illustrate how well 
floodlighting units can be used for a wide 
variety of purposes. 

Installation Factors 

The directional distribution of a floodlight 
causes sharp shadows that make it unsuitable 
for eeneral interior illumination. Commercial 
floodlights with clear doors have an approxi- 
mate spread of 11 to 50 deg., so that the type 
to-t>e Used will depead ttpou IVcar conditions. 
There are three important factors to be 
^cohsi&ered before it can be defiritely deter- 
mined what type of unit will best meet the 
conditions encountered: j 

(T) The working distance; i.e., the dis- 
tance from the projectors to the surface 
to be illuminated. ' 

(2) The surrounding characteristics; i.e., 
whether the area to be lighted is located 
along a "white way," a^ residential section. 
a park, or a place whe're there is no other 

light source. 

(3j The color of the object to be illumi- 
nated ; i.e., whether the surface is dark, 
medium, or light. 

The first of these determines the most suit- 
able type of projector. The second and third 
determine the foot-candle intensity required. 
When selecting floodlighting projectors, par- 
ticular consideration must be given to the 
area that is to be illuminated, to the beam 
spread, and to the distance the beam is to be 
projected. Naturally the use of a wide-beam 
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unit for a small area or a narro\\'-beam unit 
for a larg;e area will not g^ive satisfactory 
results. 

For the many cases where the angle between 
the beam axis and the surface to be illumi- 
nated lies between 70 and 90 deg., the data 
criven in Table I will determine the most 
sxiitable type of floodlight and the number 
of units necessary. 

When computing- intensity values, note 
may be made of the fact that full moonlight 
is approximately 1/40 foot-candle. Table I 
gives the foUoAving data; the type of flood- 
light units, the size of lamps used in each 
type of unit, the photograph of the unit, the 

TABLE 



beam spread, the working distance for each 
type of projector, and curves indicating the 
number of units required to illuminate areas 
at various intensities. Table 11 lists the 
intensities tliat should be used for white- 
ways, residential sections, and parks when the 
surfaces are dark, medium, or light. 

Examples 

To furnish an example of the application 
of the data given in Table I, a problem in- 
volving the lighting of an area 1500 scp ft. 
will be coniputed. The conditions require the 
units to be installed 130 ft. from the surface 
to be illuminated. The color of the building 
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One-way Projection oj Light 

Advantages : 

Economical to install and maintain 

No glare 
Disadvantages : 

No silhouette effect 

Non-uniform distribution of light 

Inefficient in smoke or fog" 



Distributed System 

Light Projected in the Direction of Traffic 

Advantages : 

Uniform distribution of light 

Effective in smoke or fog 

No glare 
Disadvantages : 

Higher installationandmaintenance cost 
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FfE- 8. Schematic Diagram of ihc Selkirk Swirchfni; Yards of the New York Central Railroad 

Showrn;; Mcihod of Floodhi;h( Distribufion 
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Fig. 10. Low Power Flo«dlighiiny with Close Spacinfi to Avoid Glare 
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f.i^lU Projected A^anLst Direction of Traffic 

Atlvuntag-es: 

Uniform distribution of light 
l^ffective in smoke or fog- 
Silhouette effect 
Disadvantages : 

Higher installation and maintenance 

cost 
Possible glare. 
Another variation of the distributed system 
is that in which the lig'ht is projected diagon- 
ally across the tracks against the direction 



TABLE V 

ILLUMINATING EFFICIENCY OF L-22 

PROJECTOR 
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of traflic. The projectors, singly, or in pairs, 
are as a rule mounted on 75-ft. poles or 
towers, spaced from 200 to 500 ft. apart. 
This system gives the silhouette effect and 
the etTect of specular reflection from the 
rails, and also tends to provide uniform illumi- 
nation tiiroughout the yard. 

Whatever system be used, the proper 
mounting height for the projectors is a most 
important matter. The greater mounting- 
heights are jjreferable in order to minimize 



as much as possible the dang-erous glare 
effects, to give a more uniform distribution 
of light, and to eliminate objectionable 
shadows. Towers 75 ft. high above the rails 
should be considered the miniuutm projector 
mounting height. Towers as higit as 120 ft. 
are in use, and many of 90 ft. or more have 
been installed. 

The projection efficiency of the unit is 
another important consideration. The suit- 
ability of the unit in this respect is measured 
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surface is dark. What type of floodlighting" 
unit sliould be used? What is the intensity 
and the number of units required? 

In solving: this problem the three controlling 

conditions are : 

(1) The floodlights are to be located 130 

feet from the illuminated surface. 



'J'he units are to be installed 250 ft. from the 
illuminated area, there being no other source 
of light. The set of 250-ft. working distance 
readings in Table I is reproduced in Table III 
and shows that the L-1 beam will cover an 
area of 1820 sq. ft. with approximately fifty 
times the intensity of moonlio^ht. 
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(2) The object to be floodlighted is in a 
w]Titewa\' section. 

(3) The surface to be illuminated has a 
dark finish. 

Table I shows that all the projectors, except 
the L-3 and L-20 can be used up to a working 
distance of about 130 feet when equijjped with 
clear-glass doors. 

Table II shows that the intensity required 
for dark surfaces in white-wav sections 
is 20 ft-cd. Assume that the L-15 projector 
in Table I is selected from which can be 
determined the nunil)er of units necessary 
to illuminate the area to an intensity of 
20 ft-cd. Follow the vertical line from 2000 
sq, ft. until it crosses the 20 ft-cd. curve; 
then by following the horizontal line to tlie 
left it will be found that four floodlights 
should be used. Care should be taken of 
course to provide sufhcient overlapping of 
the beams to insure even illumination over 



It should be remembered that the average 
foot-candle intensities given in Table 1 
indicate values produced by one unit alone. 
To increase these intensities, additional units 
nnist l^e used. 
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For the A'arious floodliyhlinj^" units, Tal)!c 
IV gives the lamp wattages, lamp lumens, 
total lumens, and beam lumens for botli 
clear-glass and stippled-glass doors. It will 
he further observed that a fornuda is g^iven 
at the bottom for determining the numl^er 
of projectors. 
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the entire surface This example will ade- 
quately illustrate all hi^h-intensity floodlight- 
ing problems. 

Table I also includes data of diameters, 
areas of the beams and foot-candle intensltv 
of each unit with clear-glass and with 
stippled-glass doors, h typical problem mak- 
ing use of tliis information will lie given. An 
area of about 1800 sq. ft. is to be illuminated. 



Lighting Railroad Yards 

A few remarks applying to railroad vard 
lighting by L~22 floodlighting projectors, 
which are designed for this class of service. 
may be of interest. Fig. 5 and 6 show two 
views of this unit. Fig. 7 shows a group of 
these units mounted on a 75-ft. tower. The 
lamp usually employed is of the 1000-watt 
"base up" burning type. The following 
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nre some of the adx'autages of floodlighting 
railroad vards : 

w 

(1) Increased speed of handling' cars 
at nip-ht. 

(2) Fewer cars damaged by rough 
handling and by collision, resulting in a 
reduction of damage claims, fewer delays in 
delivery of goods, and decreased loss of 
car service. 




Front V; 



ew 




Rear View 

Fi',^. 5 anj 6. Two Views of Fornn L-22 
Floodlight Projector. 

(3) T.ower losses due to pilfering, owing 
to a well-lighted yard which enables more 
effective policing. 

(4) Improved and safer working condi- 
tions for yard employees. 

It is generally conceded that floodlighting 
is the most economical and effective method 
of lighting such areas. Several variations 
in the installation layout for floodlighting 



projectors in this service may be observed by 
referring to the sketches in Fig. 8, 9, and 10. 
The units mav be installed on towers 70 
to 90 ft. high, Fig. 7 showing the group 
method of arrangement with one-way pro- 



jection of light. 



The following are believed to be some of 
the advantages derived from the various 
methods employed, for the different classes 
of railroad yards. 
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Fiy. 7- Group of Floodlight Projectors for 
Railroad Yard Service Mounted 
on 7S-foor Xov\'er 

Qroup System 

Two-way Projection of Light 

Advantages : 

Economical to install and maintain 

Silhouette effect 
Disadva.ntages : 

Non-uniform distribution of light 

Inefficient in smoke or fog 

Danger from glare. 
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0-tiC'ifay Projection of Light 

Advantages : 

Economical to install and maintain 

No glare 
Disadvantages : 

No silhouette effect 

Non-uniform distribution of light 

Inefficient in smoke or foe" 



Distributed System 

Light Projected in the Direction of Traffic 

Advantages : 

Uniform distribution of light 

Effective in smoke or fog 

No glare 
Disadvantages : 

HiL^her installation andmaintenance cost 
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Fig. 8. Schemafrc Diagram of ihc Selkirk Swi(chini; Yards of the New York. Cenfral Ra:lroaJ 

Showint: Method of Floodliyht Dislribution 
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Fip- 9. An Alternative Arrangement to That Shown in Fig. 8 
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Fig. 10. Low Power Flood^^htin<; with Close Spacing (o Avoid Glare 
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f.i}llit Projected Against Direction of Traffic 

Advantages : 

Uniform distribution of light 
ICtTective in smoke or fog 
Silhouette effect 
Disaclvantus^es ; 

Higher installation and niaititenance 

cost 
Possible glare. 
Another variation of the distributed system 
is that in which the light is projected diagon- 
ally across the tracks against the direction 



TABLE V 

ILLUMINATING EFFICIENCY OF L-22 

PROJECTOR 



Appiux. Watts. Pel Sq. Ft. 



0.011 
0017 
022 
0.02S 



Appro.x. Average Ft-cd 





TABLE VI ■ 
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MAZD/^ C MUL T//^L£ L AMF' 

Rfr'OJ'ECTOf^ W/TH Ct£y^f? OOOf^ Q/'^£'3 ^QCrS Be-/iM i.iJMe/^S,.e^'B£AM 

PROJ£CTO/PW)T^ 3T/F'PLEDDOO/^GlV£::5S3-SOa£'AM LUMENS 3£°3£AM 

(noU/RES /^f^E CL03E ^F'/='fr'OXIM/^T/On.3 OnL.y) 
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of Iraflic. The projectors, singly, or in pairs, 
are as a rule mounted on 75-ft. poles or 
towers, spaced from 200 to 500 ft. apart. 
This system gives the silhouette effect and 
the effect of specular reflection from the 
rails, and also tends to provide uniform illumi- 
nation throughout the yard, 

Whatever system be used, the proper 
mounting height for the projectors is a most 
important matter. The greater mounting 
heights are j;referable in order to minimize 



as much as possible the dangxrous glare 
effects, to give a more uniform distribution 
of light, and to eliminate objectionable 
shadows. Towers Ti ft. high above the rails 
should be considered the mininuuii projector 
mounting heigiit. Towers as high as 120 ft. 
are in use, and many of 90 ft. or more have 
been installed. 

The projection efficiency of the unit is 
another important consideration. The suit- 
ability of the unit in this respect is measured 
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l>y the total hinicns ik'livcred. hy ilie bcaiii 
Umiens. and the lieam caiKllc-powcr. I he 
lotal luineius are the measure of the total 
flux o\ light (lelivere<l l>y llie projector; the 
heaiii lumens indicate I he (|uantity of H^iit 
Mux in the beam; and the candle-power is the 
measure uf the ])ressure or inlensilv of the 
li^ht. 'l"he li^htiuL^- of a railroatl yard is the 
h"g;htin,i^- of a lari^e area, therefore considera- 



l)alancc of Uiniens, candle-i>o\ver. ^ml .si)read 
ol l>e;un to obtain the inaNinnnn efficiencv 
conbihteni wuli the other desiralile character- 
istics. I'owers and the s])ace to install them 
in the raiir(ja(l yard are ex]jensive. and there- 
fore every possible reduction shouhl he made 
in these res])ects. 

'Jable V represents modern i)ractice which 
will ineel exi^tinj^- conditions in averajre 
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L-20 



Fin. 11. V; 



arious Types of FlooaUthtinu Projectors 



tion must he given to the coverage of the ])ro- 
jector; i.e.. to the spread of the beam. Ohvi- 
ously a narrow l>eam of high candle-power 
is not adapted to this class of service, for 
while it can he transmitted a great distance it 
results merely in a spot of light in the yard. 
It is, therefore, desirable to utilize a spread 
beam suPhciently great to obtain the coverage 
found necessary in practice and of sufficient 
candle-power to provide the desired illumi- 
nation at distances from the projector corre- 
spondnig to the usual spacings. In the design 
of the projector shown in Fig. 5 and 6 careful 
consideration has been given to the proper 



railroad yards, based upon the beam lumen 
. output of the L-22 unit. 

'i'able VI also relates to the L-22 beam 
and gives the beam lengths, width, area, and 
beam foot-candles for both clear-glass and 
sttppled-glass doors, together with the tilted 
angle necessary for the various mounting 

heights and spacings considered for this field 
of work. 

In Fig. 11 are shown various types of flood- 
hghting projectors that are in use today. By 
fitting each to the conditions for which it was 
designed, highly satisfactory lighting for all 
out-of-door purposes can be obtained. 
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Doth Football and Baschali Games Are Played After Dark at Lynn, Mass 
Eight Thousand People Attended This Football Game. 
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GENERAL OFFICE 




SCHENECTADY, N. Y. 



Akron, Ohio 159 South Main Street 

Amarillo, Tex 802 South Grant Street 

Atlanta. Ga 1S7 Sprmg Street. Northwest 

BaUimore. Md,. 39 West Lexington Street 

Binghamton, N. Y 19 Chenango Street 

Birmingham, Ala 602 North Eighteenth Street 

niuefield. W. Va 307 Federal Street 

Boston, Mass 84 State Street 

Buffalo. N. Y 39 East Genesee Street 

Butte, Mont ^ ^0 West Granite Street 

Canton, Ohio 700 Tuscarawas Street, 'West 

Charleston, W. Va 201 Capitol Street 

Charlotte, N. C 200 South Tryon Street 

Chattanooga. Tenn 5;i6 Market Street 

Chicago, 111 230 South Clark Street 

Cincinnati, Ohio 215 West Third Street 

Clevelandp Ohio 925 Euclid Avenue 

Columbus, Ohio 17 South High Street 

DaHas, Tex 1801 North Lamar Street 

Davenport. Iowa Ill East Third Street 

Dayton, Ohio 25 Xorth Main Street 

Denver, Colo 650 Seventeenth Street 

Des Moines, low^i 418 West Sixth Avenue 

Detroit, Mich 700 Antoinette Street 

Duluth, Minn 14 West Superior Street 

El Paso. Tex 109 North Oregon Street 

Erie, Pa 10 East Twehth Street 

Fort Wayne, Ind 1635 Broadway 

Grand Rapids, Mich 201 Monroe Avem.:e 

Hartford, Conn 18 Asylum Street 

Houston, Tex 1016 Walker Avenue 

Indianapolis, Ind 106 North Illinois Street 

Jackson, Mich 212 Michigan Avenue, West 

Jacksonville, Fla- 11 East Forsyth Street 

Kansas City, Mo 1004 Baltimore Avenue 

KnoxvUle, Tenn G02 South Gav Street 

Little Rock. Ark 223 West Second Street 

Los Angeles. Calif 5201 Santa Fe Avenue 

Louisville, Ky 455 South Fourth Street 



Sales Offices — Address nearest Office 

Memphis, Tenn 130 Madison Avenue 

Miami. Fla 25 Southeast Second Avenue 

Milwaukee, Wis 425 East Water Street 

Minneapolis, Minn 107 South Fifth Street 

Nashville Tenn 234 Third Avenue. North 

Newark, N, J 20 Washington Pla^c 

New Haven, Conn 129 Church Street 

New Orleans, La 837 Gravier Street 

Kew York, N. Y 1^0 Broadway 

Niagara Falls, N. Y 201 Falls Street 

Oklahoma City, Okla lo North Robinson Street 

Omaha, Nebr <09 South Seventeenth Street 

Philadelphia, Pa 1321 Walnut Stree 



Phoenix, Ariz 11 West Jefferson Street 

Pittsburgh, Pa ^35 Smithfield Street 

Portland, Oreg 329 Alder Street 

Providence. R. I ^ 76 Westminster Street 

Richmond. Va 700 East Frank!in Street 

Roanoke, Va 202 South Jefferson Street 

Rochester, N. Y 89 East Avenue 

St. Louis, Mo 112 North Fourth Street 

Salt Lake City, Utah 200 South Main Street 

San Antonio, Tex 601 Navarro Street 

San Francisco, Ca^if 235 Montgomery Stree 

Schenectady. N, Y 1 River Road 

Seattle, Wash 811 First Avenue 

Spokane. Wash 421 Riverside Avenue 

Springfield, Mass 1387 Main Street 

Syracuse. N- Y 113 South Salina Street 

Tacoma. Wash 950 Pacific Avenue 

Tampa, Fla 112 Cass Street 

Terre Haute, Ind 701 Wabash Avenue 

Toledo, Ohio 520 Madison Avenue 

Tulsa. Okla 409 South Boston Street 

TJtica, N- Y 258 Genesee Street 

Washington, D. C 1405 G Street, Northwest 

Waterbury, Conn 195 Grand Street 

W^orcester, Mass 3,40 Mam Street 

Youngstown, Ohio 16 Central Square 



Canada: Canadian General Electric Company. Ltd,, Toronto Hawaii: W- A- Ramsay, Ltd., Honolulu 

Victor Dealers and Lamp Agencies in all large cities and towns 



Atlanta, Ga 496 Glenn Street, Southwest 

Buffalo. N. Y 31S Urban Street 

Chicago, in 509 East Illinois Street 

Cincinnati. Ohio 21h5 West Third Street 

Cleveland, Ohio 1133 East 152nd Street 

Dallas. Tex ISOl North Lamar Street 

Detroit, Mich 700 Antoinette Street 

Kansas City, Mo S19 East Nineteenth Street 



SERVICE SHOPS 

Los Angeles, Calif 5203 Santa Fe Avenue 

Minneapolis, Minn 410 Third Avenue, NortW 

New York, N, Y 627 Greenwich Street 

Philadelphia, Pa 1223 Washington Avenue 



St, Louis, Mo 1009 Spruce Street 

Salt Lake City, Utah 300 West Second South Street 

Seattle. Wash 1508 Fourth Avenue, South 
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Special service divisions are also maintained at the following works of the Company: Erie, Pa,; Ft- Wayne, Ind.; 
land. Calif,; Pittsfield, Mass.; Schenectady, N. Y. ; and "West Lynn, Mass. — River Works and West Lynn Works 



BROADCASTING STATIONS 
WGY, Schenectady. N. Y. KOA. Denver, Colo. KGO, Oakland, Calif. 



Distributors for the General Electric Company outside of the United States and Canada 
INTERNATIONAL GENERAL ELECTRIC COMPANY, INC. 
New York City. 120 Broadway General Sales Offices. Schenectady, N, Y. 

FOREIGN OFFICES, ASSOCIATED COMPANIES AND AGENTS 

Argentina: General Electric, S. A., Buenos Aires. Cordoba, Rosario de Santa F6, and Tucuman 

Australia: Australian Genera] Electric Company, Ltd,. Sydney, Melbourne. Adelaide. Brisbane and Newcastle 

Belgium and Colonies: Societe d'Electricite et de ^lecanique (Precedes Thomson-Houston & Carels) 

Societe Anonyme. Brussels. Belgium 
Brazil: General Electric. S. A., Rio de Janeiro. Sao Paulo, Bahia, and Porto Alegre 
Central American International General Electric Co.. Inc., New Orleans, La. 

Chile: International Machinery Company. Santiago. Antofagasta and Valparaiso^ Nitrate Agencies. Ltd-, Iquique 
China: Andersen. Meyer & Company. Ltd,, Shanghai; China General Edison Company. Shanghai 
CoLOMRiA: International General Electric, S. A-. Bogota. Barranquilla, and Medellin 
Cuba: General Electric Company of Cuba, Havana, and Santiago de Cuba 
Dutch East Indies: International General Electric Company. Inc., Soerabaia. Java 
Ecuador: Guayaquil Agencies Co.. Guayaquil 
Egypt: British Thomson-Houston Company, Ltd-, Cairo 
France and Colonies: Compagnie Francaise Thomson-Houston, Paris; International General Electric Co,, Inc.„ Paris; 

Compagnie Des Lampes, Paris 
Germany: H, B. Peirce, Representative, General Electric Co.. Berlin 
Great Britain and Ireland: International General Electric Co-. Inc-, British Thomson-Houston Co-, Ltd., London, W- C. 2; 

British Thomson-Houston Co., Ltd.. Rugby 
Greece and Colonies: Compagnie Francaise Thomson-Houston, Paris, France 
Holland: Mijnssen & Co.. Amsterdam 

Ivdia: International General Electric Company, Inc., Calcutta, Bombay and Bangalore 
Italy AND Colonies: Compagnia Generale Di E!ettricita. Milan 
Japan: Shibaura Engineering Works, Tokyo; Tokyo Electric Company, Ltd,, Kawasaki, Kanagawa-Ken; International 

General Electric Co., Inc.. Tokyo and Osaka 
Twa: International General Electric Co., Inc.. Soerabaia 

Mii;xico; General Electric, S* A.. City of Mexico, Guadalajara, Monterrey. Tampico, Vera Cruz, and El Pasn. Terras 
IS'ew Zealand: National Electrical and Engineering Company, Ltd,, Auckland. Dunedin, Christchurch, and Well:n;;ton 
Paraguay: General Electric, S. A., Buenos Aires. Argentina 
Peru: W- R. Grace & Company, Lima 
Philippine Islands: Pacific Commercial Company. Manila 
Porto Rico: International General Electric Company of Porto Rico, San Juan 
Portugal and Colonies: Sociedade Iberica de Construcoes Electricas Lda.. Lisbon 

South Africa: So\tth African General Electric Company, Ltd», Johannesburg, Capetown, Durban, and Port Elizabeth 
Spaint and Colonies: Sociedad Iberica de Construcciones Electricas. Madrid, Barcelona, and Bilbao 
Switzerland: Trolliet Freres, Geneva 
L'ruguav: General Electric, S. A.. Montevideo 
Venezuela; General Electric, S, A., Caracas and Maracaibo 
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